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Abstract 
RELATIONSHIPS BETWEEN CENTRAL AUDITORY FUNCTION 
AND LEARNING DISABILITIES 
by Joan M. Hirabayashi 
The purpose of this study was to compare the performance of 
"learning disabled" (LD) children and children with no identified 
learning problems on tests of central auditory function. Katz's 
Staggered.Spondaic Word (SSW) test and Willeford's Tests of Central 
Auditory Function (TCAF) were administered. 
The groups consisted of twenty-one LD children (experimental) 
and twenty-one children with no identified learning problems (control). 
The groups were matched for age, sex, socioeconomic background, and IQ. 
None of the subjects had a peripheral auditory impairment. 
Experimental and control groups differed significantly on the 
corrected left SSW ear scores at the 0.03 level, the corrected total SSW 
scores at the 0.05 level, and on the left ear scores of the Competing 
Sentences test of Willeford's TCAF at the 0.05 level. 
Discriminant analysis showed that five variables predicted 
whether an individual child belonged to the experimental or control 
group. This led to a formula that predicted correct group membership 
seventy-three and eight tenths percent. (73.8%) of the time. 
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A battery of existing audiometric tests (pure tone and speech 
audiometry, tone decay, short increment sensitivity index, loudness 
balance, Bekesy) consistently detects lesions in the peripheral audi­
tory system. These tests have been well accepted. In 1954 Bocca and 
his associates began devising special speech tests which stress the 
auditory system for purposes of detecting temporal-lobe tumors (Bocca, 
Calearo, and Cassinari, 1954). Since this time, others have experi­
mented with tests to study central auditory nervous system (CANS) 
function (Calearo and Antonelli, 1968; Mencher, 1970; Smith and 
Resnick, 1972; Korsan-Bengtsen, 1973). The primary purpose of these 
studies was to investigate the functions of the CANS by observing how 
the tests are affected by surgically confirmed lesions in the CANS. 
These tests are not generally recommended as diagnostic tools with the 
possible exception of the Staggered Spondaic Word (SSW) test by Katz 
(1962, 1968). 
Recently, investigators have turned their attention to the use 
of some of these tests to assess central auditory difficulties encoun­
tered in children with "learning disabilities." Particular attention 
has been given to the tests of Katz (Stubblefield and Young, 1975) and 
Willeford (1976). 
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Statement of the Problem 
Stubblefield and Young (1975) showed that "learning disabled" 
(LD) children made significantly more errors than what is accepted for 
normal performance on the SSW test. The study compared the performance 
of normally achieving children with LD children who were between the 
ages of seven and nine years of age. 
Willeford (1976) published an article regarding the application 
of his tests to the assessment of children with learning disabilities. 
No controlled study has been published, however, comparing normal and 
LD children. 
The purpose of this study was four-fold: (1) to determine if 
SSW test scores of LD children are significantly different from those 
of children with no identified learning disabilities, (2) to determine 
if the scores of tests of central auditory- function (TCAF), as 
described by Willeford, of LD children are significantly different 
from those of children with no identified learning disabilities, (3) to 
determine if there is a relationship between scores of LD children on 
the SSW test and TCAF, and -(A) to establish normative information 
which would set criteria for differentiating the normal child from the 
LD child. 
Hypotheses 
Four hypotheses were posed for this investigation. (1) The 
scores on the SSW test would be significantly different for LD children 
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than for children with no identified learning disabilities. (2) The 
scores on the TCAF would be significantly different for LD children 
than for children with no identified learning problems. (3) There 
would be a high correlation between scores of LD children on the SSW 
test and the Competing Sentences test of the TCAF. (4) There ivould be 
identifiable points on the SSW test and on the TCAF which would 
separate the scores of children identified as LD and those who have no 
identified learning problems. 
Definition of Key Terms 
Peripheral auditory system: the auditory system which includes 
the external ear, the middle ear, the inner ear and the eighth cranial 
nerve up to the cochlear nuclei of the brain stem. 
Central auditory nervous system (CANS): that portion of the 
auditory system extending from the cochlear nuclei of the brain stem to 
and including the auditory cortex in the temporal lobe. 
Dichotic listening: two different messages presented simul­
taneously, one to each ear. 
Staggered Spondaic Word (SSW) test: a dichotic listening task, 
each ear receiving different spondaic words from well separated 
channels. The first syllable of the second word overlaps the second 
syllable of the first word. 
Tests of Central Auditory Function (TCAF): Competing Sentences 
(CS) test, Binaural Fusion (BF) test, Filtered Speech (FS) test, and 
Alternating Speech Perception (AS) tes-t, described by Willeford (1976). 
CHAPTER 2 
REVIEW OF THE LITERATURE 
The auditory process of hearing and understanding speech is 
complex. Normal discrimination is possible even in the absence of 
certain speech sounds because messages from both cochleas are received 
in each auditory cortex by way of crossed and uncrossed auditory 
pathways. Even patients with lesions of the auditory cortex have been 
found to have normal speech perception (Nylen, 1939; Bocca et al, 1954; 
Bocca, Calearo, Cassinari, and Migliavacca, 1955; Bocca and Calearo, 
1963; Jerger, 1960a; Korsan-Bengtsen, 1973; and others). 
Tests most successful in identifying CANS dysfunction are those 
that stress the auditory system by reducing the redundancy of speech. 
Bocca, Calearo, and Cassinari (1954) laid the ground work for various 
types of low-redundant speech tests. The speaker's voice was filtered 
through a low pass filter set at 800 Hz. This distorted the message so 
that patients with tumors in the auditory area of one of the cortices 
gave reduced discrimination scores in the contralateral ear. These 
patients showed normal performance on the usual pure tone and speech 
audiometric tests. 
A few years later, Bocca (1958) employed'a more elaborate group 
of tests which distorted, interrupted, or accelerated speech. A "long 
message test" (long sentences) was also part of this group. To reduce 
redundancy of normal speech, others have split, competed, and reversed 
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words and sentences (Berlin and Lowe, 1972). 
The effects of interrupted speech tests have been investigated 
by Bocca (1958), Calearo and Antonelli (1963, 1968), Antonelli (1970), 
and Jerger (1970). Depending on the number of interruptions per second, 
discrimination scores were reduced about fifteen to twenty-five percent 
in patients with unilateral temporal lobe lesions and with brain stem 
lesions. 
Time-compressed speech tests have also been extensively 
researched (Garvey, 1953; Calearo and Lazzaroni, 1957; Fairbanks, 
Guttman, and Miron, 1957; Bocca, 1958; de Quiros, 1964; and Korsan-
Bengtsen, 1968, 1970, 1973). Those studies done on patients with 
lesions of the CANS showed a reduction in discrimination scores in 
ears contralateral to the side of lesions in the auditory cortex. 
Katz's test and Willeford's tests were used in this study. 
Since their tests consist of dichotic listening, filtered speech, 
binaural fusion, and alternating speech, these types of tests are 
reviewed in more detail. 
Dichotic Listening Tests 
Kimura (1961a) simultaneously presented different verbal 
stimuli to the ears of patients with epileptic seizures. Patients had 
atrophic lesions in the left temporal lobe, the right temporal lobe, 
the frontal lobe, or below the cortex, and were grouped accordingly. 
Digits were presented in groups of six, three to the right ear and 
three to the left ear. Subjects were .asked to repeat all the numbers 
they heard after the presentation of each group. Digits could be 
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repeated in any order. The left temporal lobe group had poorer digit 
spans than did the right temporal lobe or frontal lobe groups. Kimura 
concluded that the left temporal lobe is particularly important in the 
auditory perception of verbal material, 
The same procedures were applied to patients with epileptogenic 
lesions (1961b). Again, the.subjects were divided into groups accord­
ing to the.location of the lesions. Individuals without lesions were 
also tested. The results were consistent with the previous findings. 
Temporal lobectomy patients .'were studied by Oxbury and Oxbury 
(1969). The results of this study tended to support Kimura's findings. 
Katz (1962) devised the Staggered Spondaic Word (SSW) test in 
which the second part of the first word is presented simultaneously 
with the first part of the second word. Since the words are only 
partially overlapping, the order in which the subject repeats the two 
spondaic words is significant. Katz (1968) conducted a pilot study 
comparing subjects having normal hearing, unilateral trauma to the 
head, conductive hearing losses, and sensorineural hearing losses. 
Control subjects, i.e., those with normal hearing, and subjects with 
conductive hearing losses had little or no difficulty in completing 
the task. Subjects with moderate to severe sensorineural hearing 
losses showed marked difficulty on this test, as they would on any 
discrimination task. The group demonstrating the most difficulty was 
the unilateral head trauma subjects. They made a considerably greater 
number of mistakes in the ear contralateral to the injury. 
Jerger (1964) simultaneously presented sentences to one ear and 
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phonetically-balanced words to the opposite ear. Discrimination scores 
of patients with lesions in the CANS were reduced. A reduction in 
discrimination scores did not occur in patients with lesions in other 
parts of the brain. 
The belief that the left hemisphere is dominant for speech in 
the right-handed has been in existence over a hundred years (Penfield 
and Roberts, 1959). Broadbent (1954) first reported that in dichotic 
listening, the right ear perceives messages more accurately than the 
left. It was not until 1961 that right ear advantage (REA) in dichotic 
listening tasks was reported to be due to the dominance of the left 
hemisphere for speech and the crossing of auditory pathways (Kimura, 
1961b). Many studies have been published on REA for auditory stimuli 
and hemispheric asymmetries since 1954 supporting the concept of 
dichotic REA for speech (Triesman and Geffen, 1968; Gerber and Goldman, 
1971; Sussman, 1971; Berlin, Lowe-Bell, Cullen, Thompson, and Loovis, 
1973; Cullen, Thompson, Hughes, Berlin, and Samson, 1974; Ryan and 
McNeil, 1974) . 
Several reasons have been advanced for REA. Berlin and McNeil 
(1976) suggest the following factors; (1) morphologic and functional 
asymmetry, (2) selective attention, (3) memory or storage model, (4) 
vocal tract gesture coding, (5) perceived source of auditory space, and 
(6) temporal sequencing as a left hemisphere function. They feel that 
probably all of these factors interact, but just how and to what extent 
remains unclear. 
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Filtered Speech Tests 
As previously stated, Bocca, Calearo, and Cassinari (1954) 
showed that patients with tumors in the auditory area of one of the 
cortices gave reduced discrimination scores in the contralateral ear 
when frequency-distorted or filtered speech tests were used. In 1955, 
Bocca et al confirmed these findings in twelve of eighteen patients 
with unilateral temporal lobe lesions. The six patients who gave 
similar results in both ears were found by subsequent surgery to have 
lesions in areas not affecting the CANS. 
Matzker and Ruckes (1958) presented low pass filtered speech to 
one ear and high pass filtered speech to the opposite ear. Patients 
with brain stem lesions showed reduced discrimination scores. 
Jerger (1960b) compared Parkinsonian patients with controls on 
two central auditory tests. He used low pass filtered speech and 
speech with alternating masking index (SWAMI). The cut-off frequency 
of the low pass filtered speech was 500 Hz. The SWAMI was made by 
presenting alternating bursts of white noise over the speech stimuli 
at the rate of one per second. The noise was 20 dB more intense than 
the speech. He found that Parkinsonian patients performed less well 
than controls on both central auditory tests. 
Calearo and Antonelli (1963) used a low pass filter with a 
cut-off frequency of 500 Hz. This -resulted in a twenty to forty 
percent reduction in discrimination scores for the contralateral ear 
in patients with unilateral right or left temporal lobe lesions. 
Eleven patients with right-sided temporal lobe epilepsy were 
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studied by Calearo and Antonelli in 1968 using the filtered speech test 
pre-operatively and post-operatively. The discrimination scores were 
poorer after the operations, with or without the removal of Heschl's 
gyrus. The cause of this was attributed to secondary defects in the 
CANS due to disease or surgery. 
Other researchers who have employed filtered speech tests and 
demonstrated poor performance in the ear contralateral to the site of 
lesion are Jerger (1964), Berlin, Chase, Dill, and Hagepanos (1965). 
Binaural Fusion Tests 
Binaural fusion tests are comprised of two portions of a 
monaural message. Half of the message goes to one ear, half to the 
other. Each portion by itself is inadequate for identification. 
Presented simultaneously, the message is clear. 
Bocca et al (1955) presented a filtered low pass message of 
sufficient intensity to one ear and normal speech at subliminal 
intensities to the other ear. The scores of subjects with lesions in 
the auditory cortex did not exceed fifty percent on this binaural 
fusion task while normals had no difficulty. 
In 1959 Matzker presented low pass filtered speech (500-800 Hz) 
to one ear and the same message filtered through a high pass filter 
(1815-2500 Hz) to the other ear. Normal subjects listening to the 
message through one band only scored twenty-five to thirty percent, but 
had no difficulty listening to it binaurally. Eighty percent of 
patients with brain tumors obtained decreased scores. 
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Alternating Speech Perception Tests 
Periodically switching of the message from one ear to the 
other so that each ear receives half of the message is a type of 
binaural fusion test. This was first done by Cherry and Taylor (1954). 
Persons considered to be normal showed a reduction in discrimination 
scores when the rate of switching was approximately four interruptions 
per second. A mental delay caused by a switch in attention from one 
ear to the other was thought to be the reason for the reduction. 
Bocca (1961) and Bocca and Calearo (1963) reported that discri­
mination scores of normal subjects are always between ninety and one 
hundred percent regardless of the rate. He administered his test to 
three groups of subjects having widely varying scores in tests of 
intelligence, memory, and vocabulary. He found that vocabulary and 
memory of subjects affected test results when long sentences were 
presented, but that intelligence of subjects and quality of the 
message did not. Findings of Bocca and his associates did not confirm 
those of Cherry and Taylor. No reductions of discrimination scores 
were found either in normal subjects or in pathological cases at any 
output speed. Patients with auditory cortex pathologies did not show 
any reductions of discrimination scores. However, a considerable 
number with pathologies of the brain stem and some with diffuse cerebral 
pathology performed more poorly using this alternating speech test. 
They felt this proved that fusion of messages from two ears was at a 
subcortical level. 
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Staggered Spondaic Word Test and Learning Disabilities 
Central auditory dysfunction in learning disabled children was 
studied by Stubblefield and Young (1975). Ten boys and ten girls 
between the ages of seven and eleven years who were classified as LD 
children at their schools were in the study group. Children in the 
comparison group were identified by their teachers as having normal 
academic achievement. Subjects of both study and comparison groups 
were matched for sex, age, socioeconomic background, and 10. They had 
no physical disabilities. 
Peripheral auditory system function was tested ori. all subjects 
with standard audiometric procedures of air conduction tests and speech 
audiometry. None were found to have any peripheral hearing problems. 
The SSW test was administered by an audiologist: using standard proce­
dures. 
Children in the comparison group gave scores within the 
standardized norms. The difference between scores of LD children and 
normally achieving children was found to be significant at the .01 
level. 
Stubblefield and Young recommended that children, seven years 
or older, who make more errors than the standardized norms, be consi­
dered as possibly learning disabled. They suggested that a screening 
version of this test could be developed. For example, criteria for 
passing the screening test might be zero errors in the first five 
presentations. Similarly, children making at least one error in the 
first five presentations or three errors in the first ten presentations 
12 
probably should be tested with the entire SSW test. This screening 
test apparently has not yet: been refined. 
Willeford's Tests of Central Auditory Function and Learning Disabilities 
Descriptions of Willeford's tests were published in 1976. The 
performance of adults with surgically confirmed brain lesions has been 
studied by Dr. George Lynn and his colleagues at the Wayne State 
University Medical School using these tests. A few typical cases were 
presented. For example, a patient with an astrocytoma in the right 
parietal lobe gave a significantly poorer performance in the left ear 
on the competing sentences task. A patient with an astrocytoma in the 
left temporal lobe performed poorly in his right ear on the same task. 
Dr. Lynn and his group studied over three hundred cases of confirmed 
brain lesions. They felt that dichotic competing sentences are consis­
tent in identifying lesions in posterior areas of the temporal lobe 
and that, distorted speech (filtered speech) tests are sensitive in 
identifying lesions in the lower regions of the temporal lobe. 
Willeford (1976) found that nine children grossly labeled as LD 
did poorly on one or more of the four tests in one or both ears. He 
did not draw any conclusions from these findings, but did say that "a 
lot of work lies ahead before we fully understand auditory processing, 
especially in LD children." 
Summary 
It has been shown that tests of central auditory function 
designed to reduce the redundancy of verbal stimuli provide useful 
information in the diagnosis of surgically confirmed central auditory 
pathologies. Only two of the studies reviewed dealt directly with the 
use of these tests on learning disabled children. One of these, that 
of Stubblefield and Young (1975), used matched groups. No comparable 
study has been done using TCAF and no study has been done comparing 




This study consisted of an experimental group and a control 
group, each composed of twenty-one children between the ages of eight 
and twelve years. It was originally planned that the sample would 
contain an equal number of male subjects and female subjects. Because 
of the higher incidence of learning disabilities among male individuals, 
it was impossible to find equal numbers from the sample population. 
All subjects had normal peripheral hearing of 15 dB HL or better, as 
tested by air conduction audiometry. 
The experimental group consisted of children who were randomly 
chosen from a pool of sixty-one children in the Jurupa Unified School 
District identified according to the California code (1976) as being LD. 
After subjects for the experimental group were chosen, twenty-one 
children from the La Sierra Elementary School, who had no identifiable 
learning problems according to their classroom teachers, were chosen for 
the control group. 
The groups were matched for sex, age, i.e., within six months, 
and socioeconomic background, i.e., based on occupation of the head of 
the household (Warner, 1949). Although they were matched, only skilled 
and unskilled laborers were represented in the sample. Of the twenty-
one subjects, sixteen were matched for IQ. See Appendices B and C for 
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descriptions of the sample. 
Materials 
The Slosson Intelligence Test was used to determine IQs of the 
subjects. Because some of the LD children had been tested with the 
Wechsler Intelligence Scale for Children (WISC), others had been 
administered the WISC-Revised, and many of the scores were two years 
old, it was felt that results from the schools could not be used to 
compare the IOs of the two groups. The Slosson Intelligence Test was 
chosen to retest the experimental group and to test the control group 
for IQ because it correlates highly with the Stanford-Binet Intelli­
gence Scale, Form L-M (Armstrong and Jensen, 1971) and the Wise-Verbal 
(Armstrong, Jensen, and Reynolds, 1974), it is easy to administer and 
score, and it is short. 
The SSW test and TCAF were used to test for central auditory 
function. The SSW test consists of spondaic words selected for 
familiarity with competing elements of equal duration and with non-
competing elements forming a third spondaic word. The words are 
presented dichotically in such a manner that the final portion of one 
spondee overlaps the initial portion of the other spondee. The subject 
is expected to repeat both spondaic words in the order of presentation. 
The SSW test was administered and scored at the time of testing, 
according to Katz's manual of instructions. 
Four tests of TC.AF are the Competing Sentences test and Filtered 
Speech test for cortical dysfunction, yind the Binaural Fusion test and 
Alternating Speech Perception test for brain stem dysfunction. They 
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were scored at the time of testing, according to procedures outlined by 
Willeford. 
The Competing Sentences test is composed of simple sentences. 
A. primary sentence is presented to the test ear and a secondary sentence 
is presented to the opposite ear. The subject is asked to repeat the 
primary message which is presented at a softer level (S/N of -15). 
The Filtered Speech test is a monaural frequency-distorted test 
consisting of Michigan CNC (consonant-nucleus-consonant) words passed 
through an electronic filter set to pass only those frequencies below 
500 Hz. The task is to repeat the words correctly. A carrier phrase, 
"You will say," is used to monitor the delivery of each word. The 
subject is cautioned that the words are difficult to understand and is 
encouraged to guess. 
The Binaural Fusion test consists of special spondaic words. A 
low-band-pass segment (100-700 Hz) recorded on Channel I is presented 
to one ear while a high-band-pass segment (1900-2100 Hz) recorded on 
Channel II is presented to the other ear. The procedure is then 
reversed using a second list. In the Alternating Speech Perception 
test the subject is asked to repeat the sentences which are presented 
in alternating bursts of 300 msec, durations first to one ear, then to 
the other. 
Testing was done in an IAC (Industrial Acoustics Company) Series 
400 ATC two-room sound suite using a Grason-Stadler diagnostic audio­
meter Model 1701 equipped with a half track reel-to-reel tape recorder. 
Stimuli were presented through TDH-49 earphones. Calibration of the 
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audiometer was checked prior to each day's clinical testing using a 2cc 
coupler connected to a Fonix electroacoustic analyzer. 
Procedures 
Pure tone air conduction audiometry and speech audiometry were 
administered to all subjects. The purpose was to see if they would be 
included in the study and to obtain data necessary to administer the 
SSW test and TCAF. The following were randomized: (1) the SSW test 
and TCAF, (2) Competing Sentences test, Filtered Speech test, Binaural 
Fusion test, and Alternating Speech Perception test, and (3) order of 
ear presentation on pure tone audiometry, speech audiometry, SSW test, 
and TCAF. 
To test the reliability of the examiner's judgments, a random 
sample of recordings of subjects from each group was scored by two 
certified audiologists who did not know from which group the subjects' 
recordings were selected. The scoring results of the three ratings were 
compared for between-judge agreement. A between-judge agreement of 
ninety percent was the criterion for inter-judge reliability and freedom 
from bias. 
Pure tone audiometry. Pure tone thresholds (air conduction) 
were obtained bilaterally at 500, 1000, 2000, and 4000 Hz. The Carhart-
Jerger procedure (Martin, 1975) was used. Pure tones were presented for 
two seconds. The attenuator was not adjusted while tones were being 
presented. A pure tone at 1000 Hz was presented at 40 dB HTL. If the 
subject did not respond, it was raised to 70, 85, and 100 dB HTL or 
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until the patient responded. The tones were lowered in 15 dB steps 
until they were no longer heard, then they were raised in 5 dB steps. 
If the tones were heard, they were lowered in 10 dB steps. The lowest 
level at which the subject responded twice following this procedure 
was considered his threshold. These procedures were repeated at 2000, 
4000, and 500 Hz, in that order. 
Instructions given were: "You will hear some.beeps in your 
ears, first in your right/left ear, then in your left/right ear. I want 
you to raise your hand as soon as you hear them and put your hand down 
as soon as they are gone. The beeps will get softer. I am looking for 
the softest beep you can hear." 
Speech reception thresholds. A record of CID Auditory Test W-l, 
List E, recorded by Technisonic Studios was used to obtain the speech 
reception threshold (SRT) for the first ear. List F was used to obtain 
the SRT in the other ear. The 1000 Hz calibration tone on the W-l 
record was set to the reference point (0) on the VU meter. Instructions 
to the subject were: "Say the words that the man says. His voice will 
get softer and softer. I want you to guess at the words you can barely 
hear." The same procedure used to obtain pure tone thresholds was used 
to obtain SRTs. 
Speech discrimination. Speech discrimination scores in quiet 
were obtained using a record of CID W-22 words, recorded by Technisonic 
Studios. The 1000 Hz calibration tone of the record was set to the 
reference point on the VU meter. The subject was instructed: "Now I 
want you to repeat the last word that the man says." The instructions 
were repeated or rephrased until the subject understood the task. 
Phonetically-balanced (PB) words, List 3C, were presented to one ear at 
40 dB above the SRT. If the subject missed only one or two words of the 
first twenty-five words, the second half of the test was eliminated. If 
he missed more than two, the second half was used. The percent correct 
was the discrimination score. List 3D was used in testing discrimina­
tion in the opposite ear. 
The same procedures used in obtaining discrimination scores in 
quiet were used to determine speech discrimination in noise. The signal-
to-noise (S/N) ratio was -10. Speech noise was presented to the non-
test ear. Lists 4C and 4D were used to obtain discrimination scores in 
noise in the first and second ears, in that order. The subject was 
told: "You will hear noise in your right/left ear. Do not pay atten­
tion to it. Keep repeating the words like you have been doing." 
SSW test. The 1000 Hz calibration tone on the SSW test was set 
to 0 on the VU meter of the audiometer. Stimuli presented through 
Channel I were presented to the first ear at 50 dB re. SRT in that ear. 
Stimuli presented to the opposite ear through Channel II were presented 
at 50 dB re. SRT in that ear. The following instructions were provided: 
"You are going to hear four words and I want you to repeat all four of 
them. Two of them are going to be said at the same time, so you must 
listen carefully. Are you ready?" The tape recorder was stopped if it 
was necessary to give the subject additional time to respond. 
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TCAF - Competing Sentences test. The primary messages were 
presented through Channel I at a sensation level (SL) of 35 dB re. pure 
tone averages. The competing messages were presented through Channel II 
at 50 dB SL. The examiner said, "You are going to hear some sentences 
in your right/left ear that are going to be softer than the ones in your 
left/right ear. I x^ant you to listen to the sentences in your right/ 
left ear and tell me what the man says. 
If the subject failed the first item, the tape was stopped and 
he was asked, "Which ear are you listening with?" If he pointed to the 
correct ear, the examiner said, "Good. Tell me what you hear in that 
ear." If he pointed to the incorrect ear cr if he failed to point to 
either ear, the examiner said, "This is your right/left ear (pointing). 
Tell me what the man says in this ear." The next ten items were pre­
sented to the subject's first ear and the following ten were presented 
to the opposite ear. 
If the subject was slow to respond, the examiner stopped the 
tape recorder and allowed adequate time for him to respond. Responses 
were scored correct or incorrect. Samples of incorrect responses are: 
"I don't know." "I couldn't hear it." "I couldn't understand." 
Responses mixing contents of two messages were scored incorrect. If 
the subject changed the sentence but kept the content of the sentence, 
the response was scored correct. 
TCAF - Filtered Speech test. List #1 was presented to the first 
ear and list #2 was presented to the opposite ear at 50 dB SL re. PTA. 
Presentation was through Channel I. Instructions were: "Repeat: the 
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words that the man says. The words are going to be hard to understand. 
Just do the best you can. 
TCAF -• Binaural Fusion test. List #1 was presented, the low-
band-segment through Channel I to the first ear and the high-band-
segment through Channel II to the opposite ear. Channel I was set at 
30 dB SL re. his pure tone threshold at 500 Hz for the first ear. 
Channel II was set at 30 dB SL re. his pure tone threshold at 2000 Hz 
for the opposite ear. The examiner said, "Repeat the words that the 
man says." If the subject pluralized any word or changed a word to past 
tense by adding "d" or "ed," it was scored correct. The same procedures 
were followed for List #2 except that the second ear received the low-
band-segment through Channel I while the first ear received the bigh-
band-segmeni; through - Channel II. 
TCAF - Alternating Speech Perception test. Stimuli were pre­
sented at 30 dB SL re. PTA to the first ear through Channel I and to 
the opposite ear through Channel II. Instructions were: "Repeat the 
sentences for me." Adequate time was allowed for the subject to respond. 
The tape recorder was stopped as needed and the stimulus was repeated. 
A response was scored correct if it contained the essential meaning of 
the stimulus. 
Analyses of the Data. An IBM OS 360 computer, Statistical 
Package for the Social Sciences (SPSS), was used to analyze the data. 
Pearson product moment correlation, t test, and discriminant analysis 
subroutines were employed. 
CHAPTER 4 
RESULTS 
Samples of the responses were scored by two judges and a 
between-judge agreement of ninety-five percent was found. Both judges 
were certified audiologists. The criterion of acceptability that had 
been selected was ninety percent. The following statistical procedures 
were used to analyze the data: t tests of significance, Pearson product 
moment correlation, and discriminant analysis. 
t Tests of Significance 
The t test of significance was used to compare performance of 
experimental, i.e., LD children, and control, i.e., children with no 
identified learning disabilities, groups on Katz's Staggered Spondaic 
Word (SSW) test and Willeford's Tests of Central Auditory Function 
(TCAF). The scores of the following items were compared: 
C-RSSW Corrected Right SSW 
C-LSSW Corrected Left SSW 
C-TSSW Corrected Total SSW 
RCS Right Competing Sentences 
LCS Left Competing Sentences 
RFS Right Filtered Speech 
LFS Left Filtered Speech 
RBF Right Binaural Fusion 
LBF Left Binaural Fusion 
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TAS Total Alternating Speech Perception 
Using t tests, significant differences were found between the 
performance of the two groups on the C-LSSW at the 0.03 level and the 
C-TSSW at the 0.05 level. The hypothesis that there would be a signifi­
cant difference between the scores of LD children and children with no 
identified learning disabilities on the SSW test was supported. There 
was a significant difference between scores of the two groups at the 
0.05 level on the Competing Sentences test of the TCAF for the left ear, 
LCS. There was no significant difference between the two groups on 
other tests of the TCAF. The hypothesis that scores on the TCAF would 
be significantly different for LD children than for children with no 
identified learning problems was supported. 
The t values and significance levels are shown in Table 1. The 
raw scores of the subjects, means and standard deviations are reported 
in Appendices D, E, F, G, H, I, and J. 
Correlation 
A Pearson correlation matrix was computed for each group 
separately and for the two groups combined. For the experimental group, 
the Pearson correlation coefficient between mean scores of the C-TSSW 
and RCS was -0.78. The Pearson correlation coefficient between mean 
scores of the C-TSSW and LCS was -0.76. Both of these are significant 
at the 0.001 level. See Appendices K, L, and M for correlation matrices 
and 0, P, and Q for significance levels for the correlation coefficients. 
These findings support the hypothesis that there would be a high corre­
lation between scores of LD children on the SSW test and the Competing 
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TABLE 1 
Mean Comparisons between Experimental and Control Groups 
on Staggered Spondaic Word Test and Tests of Central Auditory Function 
Experimental Control 
Item Statistic Group Group df t* P 
C-RSSW X 13.71 5.33 40.00 1.71 0.095 
SD 18.24 13.14 
C-LSSW X 16.62 6.24 25.50 2.26 0.033 
SD 19.72 7.38 
C-TSSW X 15.10 5.81 27.48 2.10 0.045 
SD 18.57 8.18 
RCS X 81.90 93.33 40.00 -1.77 0.085 
SD 24.00 17.42 
LCS X 64.76 81.43 28.76 -2.08 0.047 
SD 33.11 15.90 
RFS X 71.43 77.05 • 40.00 -1.29 0.2.03 
SD 16.65 10.87 
LFS X 71.43 78.19 40.00 -1.84 0.073 
SD 12.44 11.37 
RBF X 43.10 54.29 40.00 -1.56 0.128 
SD 26.39 19.77 
LBF X 42.87 55.00 40.00 -1.82 0.076 
SD 23.48 19.49 
TAS X 90.47 97.38 23.14 -1.42 0.170 
SD 21.50 6.05 
*The t tests for like variances were used in some cases. In others, it 
was necessary to use t tests for unlike variances. 
Sentences test of Willeford's TCAF. There was a correlation between 
mean scores of C-TSSW and RFS and between mean scores of C-TSSW and LFS 
of -0.61 which is significant at the 0.003 level. The Filtered Speech 
test, like the SSW test, is a test of cortical function. There was a 
correlation between mean scores of C-TSSW and RBF of 0.52 which is 
significant at the 0.02 level. The Binaural Fusion test is a test of 
brain stem function. 
In addition, the Pearson correlation matrix showed strong 
intra-correlations among almost all tests of Willeford's TCAF for the 
experimental group. There were no consistent patterns of correlations. 
For example, right ears and left ears correlated and tests of cortical 
function correlated with tests for brain stem function for the experi­
mental group. 
For the control group, however, the correlation patterns were 
much more consistent. Right ear scores for Katz's test correlated 
highly with right ear scores on Willeford's Competing Sentences and 
Filtered Speech tests. All of these are tests of cortical function. 
Right ear scores did not correlate with left ear scores, except for 
the Filtered Speech test. Cortical tests did not correlate with brain 
stem tests except for a few exceptions: The LBF correlated with C-RSSW, 
C-LSSW, C-TSSW, RCS, and RFS. 
Discriminant Analysis 
A discriminant analysis was computed to determine whether there 
were variables (V's) that would predict the group to which a given 
subject belonged. A monovariate analysis using Wilks' Lambda and Rao's 
26 
V was used. The sixteen variables used are shown in Table 2. Five 
variables were found essential by the discriminant analysis technique 
to predict the group to which a given subject belonged. The five 
variables were sex (VI), IQ (V3), history of ear infections (V4), 
C-LSSW (V6), and LBF (V13). Table 3 shows these variables with their 
standardized discriminant function coefficients. 
As shown in Table 4, of the experimental group, seventy-one 
and four tenths percent (71.4%) were predicted as belonging to the 
group to which they were assigned. Of the control group, seventy-six 
and two tenths percent (76.2%) were predicted as belonging to the group 
to which they were assigned. Percentage of "grouped" cases correctly 
classified was seventy-three and eight tenths percent (73.8%). 
A value of 1 was assigned to male subjects and 0 to female 
subjects. A value of 1 was assigned to "history of ear infections" 
and 0 to "no history of ear infections." 
Using the standardized discriminant function coefficients for 
Wilks1 Lambda and the scores on the five discriminant variables, discri­
minant scores were determined for the experimental and control groups. 
The data shown in Tables 5 and 6 indicate that all of the subjects 
correctly identified as belonging to the experimental group had negative 
scores. Of the twenty-one subjects, six were incorrectly classified. 
All of the six had positive scores. The opposite was true for the 
control group. All those correctly identified had positive scores and 
those incorrectly identified (five) had negative scores. 
This information is valuable because it makes it possible to 
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TABLE 2 
Variables Used for Wilks' Lambda and Rao's V 




V4 History of ear infections 
V5 C-RSSW 
V6 C-LSSW 





























Number Predicted in 
Experimental Group 
Number Predicted in 
Control Group 
Experimental 21 15 6 
71.4% 28.6% 
Control 21 5 16 
23.8% 76.2% 
Percent of "grouped" cases correctly classified: 73.8%. 
TABLE 5 
Discriminant Scores for Wilk's Lambda 
Experimental Group 






















*These were incorrectly classified. 
TABLE 6 
Discriminant Scores for Wilk's Lambda 
Control Group 






















*These were incorrectly classified. 
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use a predictability formula that will correctly classify seventy-one 
and four tenths percent (71.4%) of LD children. The formula is: Y = 
V1(0.44037) + V3(0.30359) + V4(-0.62416) + V6(-0.46457) + V13(0.34571) 
where 
Y = Discriminant score 
VI = Sex (M = 1, F = 0) 
V3 = IQ 
V4 = History of ear infections (Presence = 1, 
Absence = 0) 
V6 = C-LSSW score 
V13 = LBF score. 
CHAPTER 5 
DISCUSSION 
Dirks (1964) suggested that if verbal dichotic tasks were used 
to detect CANS problems, ear laterality might "confound" the results. 
The terms laterality effect, ear superiority, and ear advantage are 
used synonymously. Since the term right ear advantage (REA) has been 
used throughout this paper, it will be continued to be used. Brunt 
(.1962) noted that the SSW test is free of a clinically significant REA 
when administered under the usual methods. In this study a t test of 
significance was used to compare the right and left ears on the SSW 
test. No significant difference was found. Brunt felt that the reason 
for the SSW test being free of significant REA is that one ear always 
leads in time of stimulation for each item. In most dichotic listening 
tests, all portions of the verbal stimuli overlap in time. The fact 
that the SSW test items overlap only partially, allows the listener to 
better separate both spondaic words. The low degree of REA on the SSW 
test makes it a sensitive test in determining CANS dysfunction. 
Katz and Illmer (1972) have noted that children with learning 
disabilities who failed the-SSW test show at least three types of 
patterns: 
1) the unilateral problem suggesting a severe 
dysfunction in auditory reception or 
2) the inattention or immature pattern in which 
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competing items are depressed bilaterally or 
3) the "A" pattern in which there is a large number 
of errors on first items (right or left) in the 
competing condition. This type of pattern has 
been said to suggest true dyslexia. 
Table 7 shows the ranges of normal, mildly abnormal, moderately 
abnormal, and severely abnormal scores. According to Katz (1968), a 
central auditory problem is suspected if: 
1) the C-TSSW score is over 15 or 
2) the C-RSSW or C-LSSW score is over 20 or 
3) the competing or noncompeting portion of the 
C-RSSW or C-LSSW score is over 25. 
Subjects whose scores fall into the "mildly abnormal range" are not 
suspected of having central auditory problems, but are considered 
abnormal listeners. It is interesting to note that sixteen children 
(76%) in the experimental group would be classified as having unilateral 
problems or as being abnormal listeners compared to nine (43%) in the 
control group using the criteria in Table 7. 
This investigation showed a significant difference between 
experimental and control groups on the C-LSSW when the groups were 
compared as a whole. This supports the first hypothesis of this study 
There was also a significant difference on the C-TSSW scores, probably 
because of the C-LSSW contribution to the total score. 
Caution must be used in interpreting SSW test findings on 
individual children younger than eleven years of age for two reasons. 
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TABLE 7 









C-TSSW 5 15 35 100 
C-RSSW or C-LSSW 10 20 40 100 
Competing/Noncompeting 15 25 45 100 
Portions of C-RSSW or 
C-LSSW 
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There is a significant REA which decreases with age (Katz and Myrick, 
1965; Brunt, 1965). No correction formulae have been developed to 
remedy the REA for age. 
Stubblefield and Young (1975) showed a significant difference 
between scores of LD and normal children on the C-RSSW as well as the 
C-LSSW and the C-TSSW, whereas this study showed a difference on only 
the C-LSSW and C-TSSW. This difference is understandable because of 
varying patterns of abnormal performance of LD children on the SSW test. 
Another reason could be differences in criteria used for classifying 
children as learning disabled. 
In Stubblefield and Young's study, all children in the normally 
achieving group scored at or below the standardized limits in all cate­
gories of the SSW test. In this study subjects from both groups who 
were below the age of ten years showed immature patterns. The mean 
C-LSSW and C-TSSW scores of the control group improved as age increased 
(Figures 1 and 2). This is in harmony with the findings of Myrick 
(1965). No such maturational pattern was found for the experimental 
group. 
There was a significant difference between experimental and 
control groups on the left ear scores of the CS test of Willeford's 
TCAF at the 0.05 level which supports the second hypothesis of this 
study, i.e., that there would be a significant difference between groups 
on the CS test. No discernible increase in test scores with increasing 
age could be seen in this test. 
As far as this investigator knows, no studies have been con-
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Age in Years 
Experimental Group 
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The lower the score, the better the performance. 
FIGURE 1 
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FIGURE 2 
MEAN C-TSSW SCORES BY AGE 
ducted showing the degree of REA for the CS test of Willeford's TCAF. 
In this study, a t test of significance was used to compare the right 
and left ears on the CS test. A significant difference was found 
between the ears at the 0.01 level for the experimental group and at 
the 0.02 level for the control group. 
At least two factors seem to be operating within the experimen­
tal group which account for the significant left ear differences between 
the two groups on the SSW and CS tests. These factors are: 1) abnormal 
unilateral (left ear) scores indicating a dysfunction in auditory recep­
tion and/or 2) failure of ear advantages to level out with increase with 
age. 
The fact that no identifiable points emerged in the data to 
separate the two groups might be attributed to the small size of the 
sample. One might expect age, sex, intelligence, and socioeconomic 
background to be factors, although Turner (1966) and Hadaway (1969) 
found no relationship between sex, intelligence, and socioeconomic 
status and SSW results. Their findings raise a question as to the 
necessity of matching. Nevertheless, as a precaution, the study was 
designed so that the groups would be matched. Although the groups in 
this investigation were matched for socioeconomic status on the basis 
of the occupation of the head of the household, they consisted of only 
skilled and unskilled laborers. 
According to the California code, no child should be placed in 
an LD program unless he has at least a normal performance IQ. After 
the experimental sample was collected, it was found that some IQs were 
as old as two years. It was felt, therefore, that IQ tests should be 
repeated. As a result, four children with IQs lower than normal were 
inadvertently included in this study. The raw data are presented in 
Appendices D, E, F, and G. 
A discriminant analysis was used to determine which, if any, 
variables would predict the group to which a given subject belonged. 
This technique showed that the two groups were distinctly different. 
Individuals could not be classified on the basis of one variable 
alone using this technique. Five variables taken together, however, 
were sufficient to predict an individual as belonging to the correct 
group. Correct group membership was predicted for seventy-one and four 
tenths percent (71.4%) of the experimental group, seventy-six and two 
tenths percent (76.2%) of the control group, and seventh-three and eight 
tenths percent (73.8%) for the groups combined. 
The discriminant analysis showed that all the scores for the 
correctly predicted experimental group were negative and all scores for 
the correctly predicted control group were positive. The findings of 
the discriminant analysis made it possible to correctly predict an LD 
child based on discriminant scores derived from the formula: Y = VI 
(0.44037) + V3(0.30359) + V4(-0.62416) + V6(-0.46457) + V13(0.34571) 
where VI = sex, V3 = IQ, V4 = history of ear infections, V6 = C-LSSW, 
and V13 = LBF. 
Examination of Table 3 shows the relative loading of the various 
variables. It can be seen that in most instances, prediction could be 
made on the basis of only two variables, i.e., C-LSSW and LBF. Further, 
if the LBF score was high, it alone was sufficient to predict, since it 
contributed significantly to the positiveness of the discriminant score. 
Carrying this idea further, it may be possible to use the Binaural 
Fusion test as a screening device. If the LBF score is high, it alone 
would predict that the child is normally achieving. If the score is 
low, it would be necessary to administer the SSW test and look at the 
C-LSSW score. 
There was a much higher incidence in the experimental group 
than in the control group of history of ear infections in this study. 
A significantly higher incidence of hearing problems has been reported 
for LD children than for a typical group of school-age children. Eagles, 
Wishik, Doerfler, Melnick, and Levine (1963) found that one to three 
percent of a typical group of school age children have hearing problems 
of a mild degree or greater. In one group of LD children between the 
ages of six and fourteen years, thirty-three percent (33%) had hearing 
problems. A few had severe unilateral hearing losses, but most had mild 
to moderate conductive hearing losses, many of which were fluctuating in 
nature. They felt that a fluctuating hearing problem could cause diffi­
culty in acquiring normal auditory perception. 
Berlin (1977) suggested that recently acquired histopathological 
data also support the theory that conductive hearing losses could cause 
central auditory dysfunction. If these findings are confirmed with 
further data, continuous control of middle ear problems is more impor­
tant tnan its affect upon the peripheral auditory mechanism since such 
problems may actually affect development of normal central auditory 
function. The effect would probably be irreversible. 
Summary and Conclusions 
The purpose of this study was to compare the performance of 
normal and LD children on tests of central auditory function. Tests 
used were Katz's Staggered Spondaic Word (SSW) test and Willeford's 
Tests of Central Auditory Function (TCAF) consisting of Competing 
Sentences (CS) test, Filtered Speech (FS) test, Binaural Fusion (BF) 
test, and Alternating Speech Perception (AS) test. 
Results of the study tended to indicate: 
1. Experimental and control groups differed significantly on 
the corrected left ear scores and the corrected total 
scores of the SSW test, and on the left ear score of the 
CS test. 
2. There was a high correlation between scores of LD children 
on the SSW test and the CS test. 
3. There were high correlations among almost all tests of 
Willeford's TCAF for the experimental group with no 
consistent patterns in the correlations. Right and left 
ear scores correlated with one another and tests of cortical 
function correlated with tests of brain stem function. 
4. For the control group, correlation patterns were much more 
consistent. Right ear scores for Katz's test correlated 
highly with right ear scores for Willeford's Competing 
Sentences test. Right ear scores did not correlate with 
left ear scores. Cortical tests did not correlate with 
brain stem tests with a few exceptions. 
5. Discriminant scores derived from five variables predicted 
whether an individual child belonged to the experimental 
or control group. 
6. The LBF, when high enough, was the one variable that 
correctly predicted group membership. When the score was 
low, it was necessary to add a second variable (C-LSSW). 
7. A formula was developed for deriving discriminant scores 
that predicted correct group membership seventy-three and 
eight tenths percent (73.8%) of the time. 
The findings of the study can be applied only to the sample in this 
study. 
Recommendations for Further Research 
A summary of research recommendations based on the findings of 
this study are given below: 
1. That the study be replicated using a larger sample. 
2. That the study be replicated using the Binaural Fusion test 
of Willeford's TCAF. 
3. That the study be replicated using a central auditory task 
modified for use with young children. 
4. That a longitudinal study be conducted using a sample of 
children who have a history of ear infections. The data 
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(2 )  Pe r fo rm fo l low-up  ac t iv i t i e s  invo lved  in  spec i f i c  in t e r ­
ven t ion  t echn iques  wi th  the  pup i l ' s  f ami ly .  
(3 )  P rov ide  fo r  the  ad jus tmen t  o f  the  pup i l  i n  a  r egu la r  
c l a s s room se t t ing .  
( j )  Prov ides  fo r  pa ren t  counse l ing  and  pa ren t  educa t ion  which  
wi l l  o f fe r  oppor tun i t i e s  to  become invo lved  in  the  p rogram p lann ing  o f  the i r  
pup i l .  
(k )  P rov ides  fo r  a  w i t t en  pa ren t  appea l  p rocess  which  p rocedure  
sha l l  be  approved  by  the  Super in tenden t  o f  Pub l i c  Ins t ruc t ion  ava i l ab le  in  
Eng l i sh  and  in  the  p r imary  l anguage  o f  the  pup i l ' s  home .  
(1 )  P rov ides  fo r  r egu la r  r epor t s  o f  pup i l  p rogress  to  the  pa ren t  
o r  gua rd ian .  
(m)  C lass (es )  sha l l  be  phys ica l ly  loca ted  in  f ac i l i t i e s  in  c lose  
p rox imi ty  to  the  genera l  schoo l  popu la t ion  to  p romote  maximum in te rac t ion  
wi th  o the r  pup i l s .  
Ar t i c l e  3 .  E l ig ib i l i ty ,  Assessment ,  and  Program P lann ing  
3230 .  E l ig ib i l i ty  o f  Pup i l s  fo r  Admiss ion  to  a  Program.  An  edu­
ca t iona l ly  hand icapped  pup i l  desc r ibed  in  Educa t ion  Code  Sec t ions  6750 ,  
6750 .1 ,  and  6755  i s  e l ig ib le  fo r  admiss ion  to  a  p rogram i f  the  pup i l ' s  hand i -
cap(s )  has  been  de te rmined  by  the  admiss ion  commi t t ee  to  be  one  o r  more  o f  
the  fo l lowing  spec i f i c  d i sab i l i t i e s :  
( a )  Lea rn ing  Disab i l i ty  to  which  a l l  o f  the  fo l lowing  app ly :  
(1 )  Spec i f i c  l ea rn ing  d i sab i l i t i e s  in  the  psycho log ica l ,  
men ta l ,  o r  phys io log ica l  p rocess  which  invo lve  in te r fe rence  in  under ­
s t and ing  spoken  o r  wr i t t en  l anguage .  Such  l ea rn ing  d i sab i l i t i e s  in ­
c lude ,  bu t  a re  no t  l imi ted  to ,  those  somet imes  r e fe r red  to  a s  pe r ­
cep tua l  hand icaps ,  min imal  b ra in  dys func t ion ,  dys lex ia ,  dysca lcu l i a ,  
dysgraph ia ,  o r  communica t ion  d i so rde r s ,  excep t  a sphas ic  a s  de f ined  in  
Sec t ion  3600(g)  o f  th i s  t i t l e .  
(2 )  The  spec i f i c  l ea rn ing  d i sab i l i t i e s  a re  o f  such  seve r i ty  
tha t  they  in t e r fe re  wi th  the  l ea rn ing  o f  the  bas ic  sk i l l s  expecccd  o f  
pup i l s  o f  s imi la r  age ,  and  ev idence  i s  p resen ted  tha t  upon  amel io ra t ion  
o f  such  d i sab i l i t i e s  a  f avorb le  p rognos i s  may  be  made  fo r  the  r educ t ion  
o f  the  d i sc repancy  be tween  the  pup i l ' s  ab i l i ty  and  l eve l  o f  func t ion ing  
in  the . l ea rn ing  sk i l l s .  
(3 )  Where  t he  genera l  l eve l  o f  academic  func t ion ing  i s  
be low expec ta t ion  fo r  the  pup i l ,  such  de lay  sha l l  no t  be  a t t r ibu tab le  
to  men ta l  r e t a rda t ion  fo r  academic  l ea rn ing .  
53 
( 4 )  The  spe c i f i c  l e a rn ing  d i s ab i l i t i e s  sha l l  be  de t e rmined  
by  a  comple t e  eva lua t i on  accompan ied  by  r e co mmen d a t i o n s  f o r  t he  ame l i ­
o r a t i on  o f  t he  l e a rn ing  d i so rde r  t ha t  can  be  c a r r i ed  ou t  w i th in  t he  
c l a s s  o r  p rog ram r ecommended .  
( b )  Be ha v io r  D i so rde r  t o  wh ich  a l l  o f  t he  fo l l owing  app ly :  
( 1 )  T he  spec i f i c  beh av i o r  d i ao rde r ( s )  i s  o f  such  a  na tu r e  
t ha t  t he  pup i l  c anno t  bene f i t  f r o m t he  r egu l a r  educa t i ona l  p r og r am.  
Such  b eh av io r  d i so rde r s  i n c lude ,  bu t  a r e  no t  l im i t ed  t o ,  t hose  some­
t imes  r e f e r r ed  t o  a s  exceoo ive  f e a r s ,  e xp lo s ive  r e ac t i ons ,  an x i e t i e s ,  
w i thd rawa l  r e ac t i o n s ,  p e r s ev e ra t i on ,  and  compu l s ive  r e ac t i ons .  
( 2 )  T he  spec i f i c  behav io r  d i so rde r s  a r e  o f  such  p ro lo n g ed  
s eve r i t y  t ha t  t he y  i n t e r f e r e  w i th  t he  l e a rn ing  o f  t he  ba s i c  sk i l l s  
expec t ed  o f  pup i l s  o f  s im i l a r  age ,  and  ev idence  i s  p r e sen t ed  t ha t  
u p o n  ame l io r a t i on  o f  such  d i s ab i l i t i e s  a  f avo rab l e  p rognos i s  m ay  
be  made  f o r  t he  r educ t i on  o f  t he  d i s c r epancy  be tw een  t he  pup i l ' s  
ab i l i t y  and  l eve l  o f  f u n c t i o n ing  i n  t he  l e a rn ing  sk i l l s .  
( 3 )  The  spec i f i c  behav io r  d i so rde r s  sha l l  be  de t e rmined  
by  a  p s ych i a t r i c  o r  p s ycho log i ca l  eva lua t i on  accompan ied  by  r ecom­
menda t i ons  f o r  t he  ame l io r a t i on  o f  t he  behav io r  d i so rde r  t ha t  c a n  
be  c a r r i ed  ou t  w i th in  t he  c l a s s  o r  p rog ram r ecommended .  
.  ^ ( 4 )  T he  admis s ion  c o mmi t t e e  f i nds  t he  pup i l ' s  sp ec i f i c  
beh av io r  d i s o rd e r ( s )  i s  no t  so l e ly  a  p rob l e m  behav io r  a s  de f i ne d  
i n  D iv i s i on  6 ,  Chap t e r  7 ,  Ar t i c l e s  1 ,  4 ,  and  5 ,  commenc ing  w i th  
Sec t i ons  6500 ,  6 6 5 1 ,  and  6701  r e spec t i ve ly ,  Chap t e r  7  ( commenc ­
i ng  w i th  Sec t i on  12551 )  o f  D iv i s i on  9  o f  t he  Educ a t i on  Code .  
( c )  A  S e r i ous  Em ot iona l  D i s tu rb an ce  t o  w h ic h  a l l  o f  t he  f o l l ow­
i ng  app l y :  
( 1 )  The  s e r i ous  emo t iona l  d i s t u r bance  i s  o f  such  a  na tu r e  
t h a t  t he  pup i l  c a nno t  a t t en d  a  r egu l a r  educa t i on  p rog ram.  Inc l uded  
eaong  o the r s ,  a r e  pup i l s  who  ex h ib i t ,  t o  a  marked  deg ree ,  one  o r  more  
o f  t he  fo l l owi ng  cha r ac t e r i s t i c s :  
(A)  Sev e r e  d i s t u rbance  i n  l e a rn ing  t ha t  canno t  be  
e xp l a ine d  by  i n t e l l e c tua l ,  s enso ry  o r  hea l t h  f a c to r s .  
(B)  Seve re  d i s t u rbance  i n  r e l a t i onsh ip s  w i th  pee r s  
and  adu l  t s .  
(C )  Sev e r e  d i s t u rbance  i n  behav io r  o r  a f f ec t  unde r  
no rma l  c i r cums t ances .  
(D)  A  pe rva s ive  an d  p ro l onge d  s t a t e  o f  dep re s s ion  
o r  a nx i e t y .  
(E )  A cons t an t  o r  p ro l onge d  d i sp l ay  o f  p sychosoma t i c  
symp toms .  
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APPENDIX B 




Case Number Sex Age IQ Infections 
1 M 8-01 103 -
2 F 8-07 93 + 
3 M 8-11 91 -
4 M 9-02 106 -
5 M 9-03 100 + 
6 F 9-05 71 -
7 M 9-05 100 + 
8 M 9-08 90 + 
9 M 9-08 110 -
10 M 9-10 89 + 
11 M 10-01 80 — 
12 M 10-02 115 + 
13 M 10-04 72 + 
14 M 10-05 98 -
15 M 11-02 106 -
16 M 11-02 86 + 
17 M 11-03 77 -
18 M 11-03 104 + 
19 M- 11-08 94 + 
20 M 11-11 103 -
21 M 12-01 107 + 
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APPENDIX C 




Case Number Sex Age IQ Infections 
1 M 8-01 110 -
2 F 8-08 104 + 
3 M 8-10 103 + 
4 M 9-02 95 -
5 F 9-02 112 — 
6 M 9-04 111 — 
7 M 9-06 93 -
8 M 9-07 115 -
9 M 9-08 117 — 
10 M 10-01 84 -
11 M 10-07 108 — 
12 M 10-08 108 + 
13 M 10-09 96 — 
14 M 10-11 108 — 
15 M 11-00 112 — 
16 M 11-06 96 — 
17 M 11-06 115 — 
18 M 11-06 114 -
19 M 11-10 102 + 
20 M 11-11 93 — 
21 M 12-00 92 — 
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APPENDIX D 
Raw Staggered Spondaic Word Test Scores 
Experimental Group 
Case Number C—RSSW C—LSSW C-TSSW 
1 8 11 10 
2 9 11 10 
3 11 10 10 
4 8 12 10 
5 16 11 14 
6 84 84 84 
7 4 16 10 
8 18 15 16 
9 2 11 6 
10 13 10 12 
11 20 • 10 15 
12 2 4 3 
13 28 42 35 
14 27 54 40 
15 0 5 2 
16 7 11 9 
17 8 8 8 
18 4 6 5 
19 0 1 0 
20 20 12 16 
21 - 1 5 2 
APPENDIX E 
Raw Staggered Spondaic Word Test Scores 
Control Group 
Case Number C-RSSW C-LSSW C-TSSW 
1 0 11 6 
2 . 56 8 32 
3 4 13 8 
4 18 12 15 
5 18 14 16 
6 10 10 10 
7 - 2 18 8 
8 0 4 2 
9 - 2 6 2 
10 1 12 6 
11 8 18 13 
12 2 - 3 0 
13 0 - 3 - 2 
14 - 4 8 2 
15 2 .-11 - 4 
16 0 1 0 
17 1 6 4 
18 - 4 0 - 2 
19 5 0 2 
20 - 3 2 0 
21 2 5 4 
APPENDIX F 
Raw Tests of Central Auditory Function Scores 
Experimental Group 
i Number RCS LCS RFS LFS RBF LBF TAS 
1 90 70 74 76 15 50 100 
2 40 50 32 38 25 0 45 
3 100 70 78 76 50 70 100 
4 90 30 64 62 45 10 100 
5 80 60 66 68 35 65 100 
6 0 0 32 42 10 0 15 
7. 90 100 70 68 65 10 100 
8 80 60 50 66 0 50 95 
9 90 80 74 76 55 20 95 
10 80 80 68 74 35 60 90 
11 60 90 78 84 70 55 90 
12 90 90 80 84 80 65 100 
13 90 0 62 70 10 30 75 
14 70 0 70 64 " 25 45 100 
15 100 80 80 8.0 40 25 95 
16 100 100 84 76 75 55 100 
17 100 90 88 84 85 65 100 
18 100 90 82 80 45 50 100 
19 90 80 86 78 75 65 100 
20 80 40 88 70 5 40 100 
21 100 100 94 84 60 70 100 
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APPENDIX G 
Raw Tests of Central Auditory Function Scores 
Control Group 
: Number RCS LCS RFS LFS RBF . LBF TAS 
1 100 80 74 68 55 55 90 
2 20 70 42 56 60 15 75 
3 90 60 78 80 65 30 100 
4 100 80 82 86 70 60 100 
5 100 80 88 78 95 90 100 
6 100 90 84 84 70 50 100 
7 100 90 82 82 35 40 100 
8 100 70 60 56 20 35 90 
9 100 100 88 84 60 65 100 
10 90 60 72 76 50 40 95 
11 90 40 74 62 55 45 100 
12 100 70 88 76 55 80 100 
13 100 70 84 82 35 70 100 
14 90 90 84 96 45 45 100 
15 90 100 68 82 30 70 100 
16 100 100 74 62 45 45 100 
17 100 100 82 82 80 90 100 
18 100 90 74 86 65 65 95 
19 90 90 76 82 75 55 100 
20 100 90 76 96 60 70 100 
21 100 90 88 86 15 40 100 
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APPENDIX H 
Means and Standard Deviations 
Experimental Group 
Variable Cases Mean Standard Deviation 
V5 21 13.7143 18.2377 
V6 21 16.6190 19.7192 
V7 21 15.0952 18.5685 
V8 21 81.9048 24.0040 
V9 21 64.7619 33.1088 
V10 21 71.4286 16.6512 
Vll 21 71.4286 12.4444 
V12 21 43.0952 26.3854 
V13 21 42.8571 23.4825 
VI4 21 90.4762 21.5004 
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APPENDIX I 
Means and Standard Deviations 
Control Group 
Variable Cases Mean Standard Deviation 
v5 21 5.3333 13.1428 
v6 21 6.2381 7.3818 
V7 21 5.8095 8.1769 
v8 21 93.3333 17.4165 
V9 21 81.4286 15.9016 
vi0 21 77.0476 10.8743 
V11 21 78.1905 11.3650 
V12 21 54.2857 19.7665 
V13 21 55.0000 19.4936 
VI4 21 97.3810 6.0457 
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APPENDIX J 
Means and Standard Deviations 
Combined Groups 
Variable Cases Mean Standard Deviation 
V5 21 9.5238 16.2634 
V6 21 11.4286 15.6160 
V7 21 10.4524 14.9294 
V8 21 87.6190 21.5056 
V9 - 21 73.0952 27.0040 
V10 21 74.2381 14.1782 
Vll 21 74.8095 12.2580 
V12 21 48.6905 23.7122 
VI3 21 48.9286 22.1837 
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